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2014 4£ 5 7 % 2015 4F 2 J  FEI L (AR
A B BB i M S 7 /K Sk B 13 4b
SRAE A D W B 42457 Bk 2178 H R A . A
Bl 7K A 11.2  ~ 29.4°%C, ¥ ff %A 6.96 ~
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MRL ST R R ) (S A4 55,1988 ) T B ik
T, DURHE (V) e i, R A
Y =nf./N (1)
f o, A AFREBCR () N Rtk
SR (R) Jf, WA DR A, Y=0. 02
EFF (BRIEE S, 1995 5 1 HiEi 4 ,2013) .

2 #R

2.1 FhEAER

PR ORI HEMAEAS 8 254 B, M E T 16
FRIET 3 HOR IS /. BEH 10 #, L S
i 62.50% ;8 H 2 B, o5 SR 12.50% ;
i H 4 B, 5 SRR 25.00% . BERHEZE 10
i, o5 SRR 62. 50% MR R AR 2 B, 5B
TR 12.50% s SEFE YD SEEERL R EERL 5 BB
1P, %5 6.25% o Lk e 7R 855 i ( Rhodeuso-
cellatus) (Y = 0. 494) | Gi#E€f§ ( Zacco platypus) (Y =
0.215) & ( Hemiculterleucisculus) (Y = 0. 129) &I
1. ( Gambusiaaffinis) (Y =0. 039) . REFEN L b

TRE SR AR, HORTR s A/ Nt E (R 1)
2.2 FEHHE
2.2.1 &I (C. osinensis)  MEMAH 2K
21.8 mm Mf (IR T2.2. 1) MRA5 8 60, WA — B
OREGEM 2 KL T, WA b & 12 DR AR
BE,EEA 1S ADFRR A REE, R A — I W
DY, FIEFIRIEA 3 ~5 DIRIEG I 6 R, B
g g % 5 ML, M BE 6 2% 8 AR LY 39.(29 +10) X 5 43
3 X5, W2 EE 2 %, A L X, 5 AR S R AE
FHIT
2.2.2  FEM (Z playpus) fFa: 2K
12.0 mm Bf(ERRT2.2. 2a) 8856 )5 Z0A s B A
B A HER R 0 R R LR R C
X, EE O 08 % I, IR 2E ) B LT 38
(20 +18) Xt , & W,

MEf] . 2K 22.1 mm B (T 2.2.2b) , &
5 7 1, 2 HE £35S A TR A AR X
THEEE % T ML B IEGE 2% 9 — 10 AR, Mg 6% 2% 12 - 1
MR, W G i 2 8 AR, 55 LA A S AH AR

1 BEIRFELEKBFEERERST
Tab.1 Information on fish captured in nearshore waters of the middle Lijiang River
eSS K BB 4 K/mm A/ e Y
species life history stage total length Total catch Dominance
i} Cyprinidea
A FE K Cobitis sinensis( Sauvage et Dabry) HE£A Juvenile 21.8 ~23.5 3 0.000
. . f7f4 Larvae 12.1 ~20.7 719
Fa g Zacco platypus( Temmincket Schlegel, 1846) HE4A Juvenile 21.9~31.2 1203 0.215
¥ith Ctenopharyngodon idellus( Valenciennes, 1844 ) {744 Larvae 11.8 1 0.000
L > .1 ~15. 1421
Ang']emiculter leucisculus ( Basilewsky, 1855) ?gﬁ%.luiz‘:;fe 186. 5~ 352.64 121 0.129
A1 Squalidus argentatus( Sauvage , Dabry et Thiersant, 1874) HEAf Juvenile 18.6 ~22.3 5 0.000
1AL £ Abbottina rivularis( Basilewsky, 1855) M Juvenile 20.5 ~24.2 2 0. 000
. {41 Larvae 8.2 ~12.6 2214
= fiff Rhodeus ocellatus ( K 1866 . 0.494
PR Rhodeus ocellatus (Kner, 1866) Hit Juvenile 13.3~15.2 1860 o
ff1 Larvae 7.0~9.5 13
) 2& 6 )F 411 Acrossocheilus parallens( Nichols, 1931) %gﬁjluizﬁfe 10.2~15.6 46 0.004
I VG Acheilognathus meridianus( Wu, 1939) HEff Juvenile 13.2 ~15.5 188 0.004
A R ik Protomyzon sinensis( Chen, 1980) HEff Juvenile 21.2 1 0.000
H Rl Oryziatidae
1 Oryzias latipes( Temminck et Schlegel, 1846) HEf Juvenile 13.1~19.4 16 0.000
J&E R} Poeciliidae
N ff1 Larve 7.0~8.2 23
Bl Gambusia affinis( Baird et Girard, 1853) ﬁgﬁj]ujzzfc 9.2-10.8 160 0.039
fie®} Serranidae
i L > 8.2~9.1 5
WA Siniperca scherzeri( Steindachner, 1892) ﬁgﬁjjujz‘:;fe 15.9 X 0.000
YhYEEERL Odontobutidae
FAEYR YRGS Odontobutis sinensis(Wu, Chen et Chong, 2002) M Juvenile 12.4 ~12.8 3 0.000
HREZ R Gobiidae
v N . . L. {744 Larvae 9.3~10.3 24
FBEWIHE & 8. Rhinogobius giurinus( Rutter, 1897) K Juvenile 14.1 ~19.3 19 0.002
BRWPHR FE £ Rhinogobius duospilus( Herre, 1935) M Juvenile 19.7 ~21.5 6 0.000
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K, EEEHAL WIS T -8 MR, Ml B R R AL
B, A 2 L, P B BB 2% 5 - 6 ML, R BB LT
AU BRERE, SREEMURKIE . GEN
HEIE  IZI LTS 44 (28 +16) X, et i,
2.2.4 4 (H. leucisculus) fFfH]: 41K 8.4 mm
(EEIR12.2.4a) I, SEAK IS E BT, IR0, B R
TEIT AT ., S 0 2R 5 R A i I AR A
A 2 N FRAE, WA e R R 5 R AR A i, & (R
[EIFEERIERE St sy N N R WP I REERE /7 | i iV E2 2 /N
fiio BEEREA —SIBERBEER, IRKEE T2, K
[, FEHE F, LT 44 (30 +14) X, 424K 11.4 mm
I, A EERE A R I BB BB 45 6 -7 A, B HEIE 45 8 - 9
W, Mligig o 3 -4 1L,

HEMAI 2K 15.0 mm( Bk 12.2.4b) , (A %K 47
A S AN, 5 BE AR 3, 7 BB 2% 7, g i 2k 11
- 12 MR, 8, 52 SRR 5 AR
2.2.5 4% (S. argentatus) FEMAY] . 4K21.7 mm
P CEIRR T 2.2.5) (AU Al & A 6 1 2F 8, 2 ACHE £
1, Wy KT B S A R IR AR IR LA
Mg i ELOIR (8 3% , REGRETRA — RO R BT g g
o 10 M, Mgl g 2% 15 AR, R IEEE 2% 8 -9 ML, B g hig
29 ML SRR HETE AR, T BB TR RS A R
2.2.6 & (A rivularis) HEMAW. &K
21.0 mm( IR 12.2.5) , IR, Wi RIR AT A —
BOR, RS R O AR AR h 2 —
Wi LR 2R, JE 1 22 R RL AR — e i KR 8
RACAL  FRIEGE % 8 ML, g iE 7% 5 -6 AL, GRS
-6 ML, S50 I T RIS MIZ . LT 33(20 +13)
XF B AR
2.2.7 W& (A meridianus)  HEfA . 2K
13.2 mm (&R T2.2.7)  ppAddifk B @, RO R E
SO ATETT I JEEE LA, SR ARB A RE L
M2 LR (3R | N B i AEAih 22 R g BT 5
THIEIE % 10 AR, B EEEE 25 0 — 10 AR LT 45 (18 +
27) X,
2.2.8 EH K& H (R ocellatus) . &K
9.1 mmitf (BT 2.2.8a) , kAR A FF A SR04
BT, BT AR AT B A €0 R R A T ALY —
REBBE, S5 2 FHN 0 e 2R (3R 5% s Mo g 375
BITC G, 5 6 B S TE AR 88 25 3 0 117 41, L
T 34018 +16) X, XRBL P, 41 11. 3mm A,

AR AT RS 5 SR I EEEE R 11 - 13 4R,
TEIEIE R 12 A1,

M. 2K 13.7 mm B (FERT2.2.8b), ik
HAR SN T 5 A BRI 90, d ek AHE (3], 77 6
A B
2.2.9 U4 K JE & (A parallens) Af il &K
8.9 mmMf (BT I2.2.9a)  IRFE N KK 1/2,3k75
P R E R IR 6 A REBEIR (02K, 35
BESLARHT AN I A 2 SRR RBEE LA 1 R
(R kg RGN 2R, RS T AL, B HE F
o WUTY39(23 +16) X, 40K 12.2 mm I, 4573
M,y 6 JRREREL

HEAE]. 2K 21.0 mm B (FERT12.2.9b), &
WAL B0 R, 3 AHE 630, 5 B8 05 2% 8 AL, I g 6
2% 8 MR, BEGE % 5 AR LS HHIE S i — 2
2.2.10 w4 FE o 4 (P. sinensis)  HMEMAN]. 2K
21.2 mminf (FEIRR T 2. 2. 10) ARAREFT RN K,
WO, R R A ORI AR, BT A —
RIBORDE; T I56E % 8 ML, B HEHE R S -6 M), b
fig % 18 ML, Mg I 2% 8 AR R, 508 HJE, JA il
AW 2 XF, FAZ L X, B EE ARSI B
EZ i SN i R aYiYiva ce:

2.2.11  F#(O0. latipes) HEAH] . 4K 13.6 mm
I CEIRR T2, 2. 11)  FRASIA I 1, AR v S FE
B 7 AT NI e (5 52 95 B85 8 4
2. 5 mm B 5 HL ILHEOE A 6 KL IEUEAE A 16
=17 AL LT E 28 (8 +20) X, HHAIEST ik
D RER

2.2.12 i # (6. affinis) fFfail]. 42K 8.2 mm
NIRRT 2.2, 12a) , AR €8, Sk TH AR 60,38 73 A1
B2, HiA R RAELIROER FIFE RS W),
BEEEES 6 M, 1 BRI, ST IR K,
PR EEELR , W R 2 V 7.

MEH: 224 9.5 mm B (IR T2.2.12b) ,
RS AL, A B il A R R AN 0 R T il
Geor A, R RETE I IRB S TR
2.2.13  3EHR(S. scherzeri) Af{fal. 4K 8.2 mm
(IR 12,2 13a) , Sk H0A 2L EABE 00 A, B AR
A BRBYBE R 0 A5, RN AL T8 8848 T 07
B S PRI A1 5 8 55 8 )5 AT R A W B, R i
i, BEGE S BN, M6 B A 6 25 ) B 5 0 TETUR SR L W)
A, B =M LY 26(8 + 18) X, 22 W BY

HEAE] . 2K 15.9 mm B (E T 2.2.13b) , 4%
RO , 6w A RS 7 B, i ARE (I AR
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B AR R BT IR, 0 AT SN o), IR eS|
R Ry — RO AR I BE R 12 M, A% 12 R,
GG 2R 11 — 12 A1, S AR . BESRATHE (s IR
PRFSBTATRE I M WA, W B 22, B A7 £ 22 A
BT RO S A1 BRI
2.2.14  HAe b3 (0. sinensis)  MEMAH]. 2K
12 mmfif (AR T 2.2, 14) (&K E A R e a5,
TN VF 2285 e £ RE R, 55— 15 8 ik S 2 6
TREA 1 JURAE AR, R A BES, 5 iE
BE% 8 ML, 55 BB GE % 10 AR, g lg 6 2% 15 AR, I
gl 2% 5 MR AR SE IR A 7 H e
2.2.15  FERYEE & (R giurinus)  AFEY: 2K
9.0 mm [f (BT 12.2.15a) @A H OREEY], 2R
BB TR ISR R AR B A B IR SR B R A
SRR R O R EE AL T AL B IR IR R 8 R,
MG CIE I, M SRR

HMEf] .44 14, 3mm B (&R 1 2.2.15b) ,
B F B, R BRI AR 8 ~ 10 M RE R
KB EER T 0, R R 6 T ML, EE
g 2% 8 M, BB RE A% 8 AL 421K 20 mm I, 85 R R
B4,
2.2.16 Z i & # (R. duospilus) HEfH]. &K
20.2 mm B} (ERRT2.2.16) , 8%y BAR K 7 554, HE
A RIORE 25 0 AR A 60, RO R AT 2 B, 8
TR — 2R G AR S0, JE A 2R T 2%, B B
THALARE R . 2 TR T
R K DX 3
2.3 R Z iE] EY X A
2.3.1 F&H(Z platypus) 5 % (H. leucisculus )
Vi BB IS e AT B PR ZSBAAL, AR 34  E
@, R A WS AR L, (H AR SR AT — € 1Y
DI B B IR, TR ERUL Y 37 X R WIE,
HHLTT 44(29 +13) XF, HAZ B G RSB0 &
INpEvAC 3 E N/ EY INNESYINNES:3 JibF N 3
235 1 e EEIEAT T 1 A 7E K e 34k, BAT
e I ], AR R A AR A
2.3.2 EHEEH (R ocellatus) 5 W & (A. meridi-
anus)  F WS 5 )V i R G R, OB AR RE
AR o TEAF f I i AR % g £ 2% A R AR
2, A BRI A B R B Rk B HE A
1, TP AR R R D s A S £ I ) A
KRR 3.5 ~3. 8 4%, 1) VUi R 4.5 ~5.0 f%;
PE b 22 B AR, R RS R S AR R A
2.3.3  FRY R & (R giurinus ) 5% 9] 87 J% &

(R. duospilus) 2 FhilR 52 £ 7] J& U 5 L RHY) UF 1R
), TR SRR 22 0 A e, B T DX i 9 2 e
T SRAE S H A AL . TERWIER R f iR (4
T MEfA AR G R WL, (A R R 5
O RMIER P A TR L3 A )z (HA R A
ROFIREBERA 1 AR5 2880 a8 H T
GA LB, HA B R R A

3 g

A ST R AR B 14 18 2 A0 T S IR 7 1 AAE £
H1 33X 5 B R O P AR S A HE e PR 2R
28 % F BANEE SR sl HE (Y © HA — @ K
TR RE ST, BEFR AL 7 K X | [0 K X sk A A B
AL XA AR BT M TARBE R AT o AT AT
SRAFHE £ 49 Bl RO T 4 55 (2010) 4828 22 R 3
PRI 25% fidi o 38h, BURT I B0 S8 Tl
PRI A

MR HITHRI BEERES B RO, B
22 (KT IS FHIGTI) (B SCESE,2007) L (RAT
WIS K B SRR (TR, 2005 ) | (o
JKT £ 248 TS B A A RO £ 28 L e T AT
FE) (EFFE,2008) (KL H R 1 1 RR S %78 )
(EE%,1959) %%, AbT Al —Br Bemy e Rk 52
UM R A RIS A1 JBE 2 25 PRI, T AR AE 1Y
ME MR LR —E W25 . ABFIER W ST I
2K 12 mm B, % SE LAY B (T Mg, 2005 ; B SCHE
55,2007 ) , MifE 58 5 BRIRIAE 42 4 B8 A 08 T oA 4%
&R E 3% AT AB IS T AN [F] 3t X 9 68 50 A o A
RIRIEE R . T35, TE SRR B R AR 1 S Al |- % B
A 1S mm I PEARE I W50 R IR ) HE £
S0 A2 e BB O B AT e S B A o RS E R
P | e T gk Y HE R R A R IR EAT T A
AR, SRR 2K 0 A £ 5 A — T IR, 32
FRPFZ AR IR S LSRR AL,
225 [ 3k 2% (Wanner, 2011)

BT A 2 R BT IRA Mh2E SE5E , X AR R AE AL
ST J A0 S PP BT A SRS i A A R A AR
HE R H AT EA SR K B L BT A A A
MISEE TARC AT B A AR ol ad A5 B AR
SRICHK, T ER K #1247 800 Z Bk (AR KT, 1995) ,
E A 58 B JA 0 9 2 SR D Al T E A 2 B B
174, RS BORE ok F, IR M 26 0 Kk & ot
BB SEE . A LW EAR M A&, i PCR A
DNA JFFINRE \Jr T 28 2SR I E 1 #2R Ay RRE
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2.2.1 tPHEEBHAE (52, 2. 20 SEBEIAAF 4,2, 2. 2b SEMRARMES ;2. 2.3 RIEAF 52,2, 4a FEAF 61,2, 2. 4b RIEM52. 2.5 GRS 2. 2.6 B
AEAHEA 2. 2.7 TP GEHER ;2. 2. 8a W {RBEE{T-0,2. 2. 8b W IRBEBIAE 152, 2. 9a M A0S M7 11,2, 2. Ob M AL A f152. 2. 10 A5
W AR €152, 2. 11 TRREAE M52, 2. 120 £ UCMAAT 0,2, 2. 12b Frisc i ffE 4052, 2. 13a BESRAT 60, 2. 2. 13b BEGRFE ;2. 2. 14 v A 0 305 Gl i £
2.2, 15aFREWIF R M Af-f,2. 2. 15b TR W) IR 2 A £ ;2. 2. 16 MR 2 M f

EAR I &I i 16 FERanFHa

2.2.1 C. sinensis, juvenile; 2.2.2a Z. platypus, larvae, 2.2.2b Z. platypus, juvenile; 2.2.3 C. idellus, larvae; 2.2.4a H. leucisculus, larvae,
2.2.4b H. leucisculus, juvenile; 2.2.5 S. argentatus, juvenile; 2.2.6 A. rivularis, juvenile; 2.2.7 A. meridianus, juvenile; 2.2.8a R. ocellatus,
larvae, 2.2.8b R. ocellatus, juvenile; 2.2.9a A. parallens, larvae, 2.2.9b A. parallens, juvenile; 2.2.10 P. sinensis, juvenile; 2.2.11 O. latipes,
juvenile; 2.2.12a G. affinis, larvae, 2.2.12b G. affinis, juvenile; 2.2.13a S. scherzeri, larvae, 2.2.13b S. scherzeri, juvenile; 2.2.14 O. sinensis,
juvenile; 2.2.15a R. iurinus, larvae, 2.2.15b R. iurinus, juvenile; 2.2.16 R. duospilus, juvenile.

Plate. I Pictures of larval and juvenile stages of the 16 fish species collected in the middle Lijiang River
SETTHE A TR RMIE S SRR RN BRI R ROK A R BT E AR, 58
HERZE R AR AR . EARZIEOL T B TL G IREWOK AR YL T POk 2800 28 5 i L
VEZAF MR TS S b R 2 At PR EESR Y.

BAR  (H 5 Z 5 M58 8 1) S BORDR UK S . 541,

TEIR ST 4K S TR TAEMRLIR e b, B

AP i SEC S R YOK a2 Ly WO, I, T, 55, 2007 ACHLAERITRIM .
WS O IL TAEE R e it e O KRR
HER A R AT S g e e S 1995 L BT
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Morphological Characters of 16 Larval and Juvenile Fish
Species in the Middle Reaches of Lijiang River

FENG Wen-li', WU Zhi-qiang'*, HUANG Liang-liang' , HU Yi-xiang',
SHI Rui-dan', DING Yang', CHANG Xian-zhi'

(1. College of Environmental Science and Engineering, Guilin University of
Technology, Guilin 541004 ,P. R. China;
2. School of Marine Sciences, Guangxi University, Nanning 530004 ,P. R. China)

Abstract; Lijiang River, located in northeast Guangxi Province, is a typical mountain river with a complex habitat
that supports nearly 100 fish species and it flows through an abundance of land use types. The literature shows that
fish diversity in Lijiang River has been declining over the past 30 years. In this study, we characterized the mor-
phological characteristics and ecological habits of 16 representative larval and juvenile fish species in the middle Li-
jiang River and its tributaries. The study provides information on the early developmental stages of fish in Lijiang
River and advances fishery ecology in the Lijiang River basin. A total of 8 254 larval and juvenile fish were collect-
ed from the middle reaches and tributaries of Lijiang River from May 2014 to February 2015. Determination of de-
velopmental stage and species show that the fish were mostly larvae in the exogenous feeding period and juveniles of
smaller sized species. The fish, identified by morphological characteristics, included 16 species representing 15
genera, 6 families and 3 orders and the dominant species were Rhodeus ocellaius (Y =0.494) , Gambusia affinis
(Y=0.039), Zacco platypus (Y =0.215) and Hemiculter leucisculus (Y =0.129). The sixteen common species
were scrutinized and their morphological characteristics described, including the morphological differences among
similar species (Z. platypus and H. leucisculus, R. ocellatus and Acheilognathus meridianus , Rhinogobius giurinus
and Rhinogobius duospilus). The comparative study found: (1) The sarcomere number of Z. platypus is 37 after
the yolk is completely absorbed and the sarcomere number of H. leucisculus is 44 (29 +13). (2) The distance be-
tween snout and anus of H. leucisculus is five times the distance between anus and tailfin, while the anus of Z.
platypus is in the middle of the body. (3) The dark spot at the front of the dorsal fin of R. ocellatus in the larval
stage persists through the juvenile stage and the pigmentation is less pronounced in A. meridianus. (4) The ratio of
length to height for R. ocellatus juveniles is 3.5 -=3.8 : 1 and 4.5 =5.0 : 1 for A. meridianus. (5) The skin pig-
mentation of R. giurinus is light and the pigmentation in R. duospilus is dark and extensively distributed. (6) R.
duospilus has a red spot on the lower edge of the operculum. To date in China, research on the early developmental
stages of freshwater fish is inadequate and we urge continued research on identification of fish species in early life
stages that combines the use of morphological characteristic and molecular markers.
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